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Background: Global obesity estimates show a steadily increasing pattern across socioeconomic and geograph-
ical divides, especially among women. Our analysis tracked and described obesity trends across multiple equity
dimensions amongwomen of reproductive age (15–49 y) in 11 sub-Saharan African (SSA) countries during 1994–
2015.
Methods: This study consisted of a cross-sectional series analysis using nationally representative demographic
and health surveys (DHS) data. The countries included were Cameroon, Comoros, Congo, Cote d’Ivoire, Ghana,
Kenya, Lesotho, Nigeria, Senegal, Zambia and Zimbabwe. The data reported are from a reanalysis conducted
using theWHOHealth Equity Assessment Toolkit that assesses inter- and intra-country health inequalities across
socioeconomic and geographical dimensions. We generated equiplots to display intra- and inter-country equity
gaps.
Results: There was an increasing trend in obesity amongwomen of reproductive age across all 11 SSA countries.
Obesity increased unequally across wealth categories, place of residence and educational measures of inequal-
ity. The wealthiest, most educated and urban dwellers in most countries had a higher prevalence of obesity.
However, in Comoros, obesity did not increase consistently with increasing wealth or education compared with
other countries. The most educated and wealthiest women in Comoros had lower obesity rates compared with
their less wealthy and less well-educated counterparts.
Conclusion: A window of opportunity is presented to governments to act structurally and at policy level to
reduce obesity generally and prevent a greater burden on disadvantaged subpopulation groups in sub-Saharan
Africa.
Keywords: Equity analysis, Obesity, Women of reproductive age-group, sub-Saharan Africa.
Introduction
The WHO defines obesity as a body mass index (BMI) of ≥30
kg/m2.1 Adult obesity is a complex disease with multifactorial
determinants that is strongly associated with multiple comor-
bidities.2 Genetic factors, sedentariness, diet and socioeconomic
factors are common determinants of adult obesity.3 The co-
morbidities associated with obesity including cardiovascular and
cerebrovascular events, as well as the economic implications
for healthcare systems, make obesity a topical issue of global
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health importance.2 In countries of the global North, for example,
the USA, the annual medical spending on obesity and obesity-
related complications is ∼US$190 billion according to one esti-
mate.4 Over the last 2 decades, the prevalence of obesity has dra-
matically increased worldwide, especially among women,5 and
is primarily attributed to increases in the consumption of cheap
calorie-dense foods, physical inactivity, rapid urbanisation and
economic growth.6 Together, these factors drive the global obe-
sity burden,7,8 with 2.1 billion people estimated to be either over-
weight or obese.9
Obesity is currently a major contributor to the global burden
of disease. Although initially considered a health challenge of
the global North, obesity is increasingly prevalent in countries
of the global South.10,11 Indeed, sub-Saharan Africa is recog-
nised as having a ‘double burden’ of malnutrition, that is, the co-
existence of undernutrition (wasting/stunting) and overnutrition
(overweight/obesity).12 Nevertheless, investments in preventive
health have traditionally focused on undernutrition and food in-
security while neglecting the problem of excess adiposity, which
continues to be perceived as less prevalent in sub-SaharanAfrican
(SSA) contexts.13 Interestingly, whether considered from a global
or Afro-centric epidemiological perspective, the obesity burden
has not remained static over the years, with obesity estimates
showing a varying but steadily increasing pattern across so-
cioeconomic, urban-rural, intra- and inter-country divides.5 How
these patterns vary across equity dimensions in diverse contexts
remains an understudied area.
The study of obesity patterns has benefitted from temporal
analysis, with someauthors tracking obesity trends in Latin Amer-
ican and Caribbean countries,14 while others have focused on
Europe and North America.15 These studies tend to reveal that
there is an increase in the prevalence of obesity with an unequal
distribution and burden across socioeconomic groups. One large
SSA study that tracked obesity trends using nationally represen-
tative data during 1980–2014 reported increasing trends in BMI
values for various countries on the continent16; however, it did
not consider socioeconomic equity dimensions of these trends.
Other SSA studies analysing the differential prevalence of adult
obesity across socioeconomic domains have focused mainly on
measures of income inequality. These studies found that wealth-
ier segments of the population are more likely to be obese com-
paredwith their poorer counterparts.17,18 To our knowledge, there
is no analysis of obesity trends among women of reproductive
age across multi-dimensional measures of socioeconomic and
geographical inequities exclusively in SSA countries.
Tracking obesity trends in SSA contexts across various equity
dimensions is important and timely, especially because of pol-
icy commitments made by the WHO to end the upsurge in obe-
sity in Africa by 2025.13 Extant evidence suggests that as the
burden of obesity increases in resource-limited countries, peo-
ple in socioeconomically disadvantaged subpopulations tend to
be disproportionately represented.18 In a landscape of relatively
weak and fragile health systems that are prevalent in several SSA
countries that are already devoting significant resources to cur-
tail threats from infectious diseases, an uncontrolled increase in
obesity could overwhelm those systems. Our study tracked and
described obesity trends across multiple equity dimensions in 11
SSA countries during 1994–2015 using nationally representative
health survey data across three time periods.
Methods
Study design and data source
We conducted a cross-sectional series analysis of prevalence of
obesity using nationally representative Demographic and Health
Survey (DHS) data from 1994 to 2015 unpacked across socioe-
conomic and geographical equity dimensions. We extracted and
used reanalysed and disaggregated DHS data from the WHO
Health Equity Assessment Toolkit (HEAT).19 The HEAT is an on-
line tool developed by the WHO to aid assessment of intra-
and inter-country health equity gaps.20 The tool uses nationally
representative data and also provides multi-country equity com-
parisons of health outcomes, thus is considered a useful tool
for monitoring and tracking cross-country inequities. The disag-
gregated nationally representative data, available through HEAT,
are the product of reanalyses of publicly available datasets from
the DHS, multiple indicator cluster and reproductive health sur-
veys. The data included in this analysis come from DHS datasets
that are large-scale, nationally representative household surveys
implemented in >90 low- and middle-income countries world-
wide.21 The surveys are conducted through standardised face-
to-face interviews and they report standard global health and
population health indicators, including data with which to assess
obesity in selected countries.21 We restricted our study to 11 SSA
countries with reanalysed obesity data for at least two time pe-
riods in the HEAT database, namely, Cameroon, Comoros, Congo,
Cote d’Ivoire, Ghana, Kenya, Lesotho, Nigeria, Senegal, Zambia
and Zimbabwe.
Study population
The study population included non-pregnant women of repro-
ductive age (15–49 y) in the 11 SSA countries. We chose the age
group of 15–49 y for reasons of data availability and comparabil-
ity, as the reanalysed DHS survey data in HEAT were complete for
this subpopulation across all 11 SSA countries. All surveys used
for analysis included de-identified datasets. Ethical approval was
not sought for this analysis since it involved secondary data. The
DHS study protocols were reviewed and approved by the inner
city fund (ICF) International Institutional Review Board and each
country’s ethics board before commencement of the surveys.22
Data analysis
The primary outcome for our analysis was obesity and this was
defined as BMI≥30 kg/m2 (i.e. bodyweight in kilogramsdivided by
height inmetres squared).23 In the datasets used, the prevalence
of obesity was disaggregated by three socioeconomic equity indi-
cators, family economic status, education index and area of resi-
dence. TheDHSascertains family economic status as a composite
household wealth index of living standards, calculated based on
ownership of specific household items and access to specific ser-
vices.24 The DHS wealth index generates quintiles ranging from
the poorest to the richest (i.e. Q1–Q5). The DHS generates edu-
cation indexes (E1–E3) using the total number of formal years of
education for an individual broken down into the least (E1) and
most educated (E3). Area of residence is reported as rural or ur-











Figure 1. (A) Country-level trends in the prevalence of obesity; (B) median prevalence of obesity trends across three time periods (1994–2004, 2005–
2009 and 2010–2015) in 11 sub-Saharan African countries. First time period: Cameroon (DHS 1998), Cote d’Ivoire (DHS 1994), Ghana (DHS 2003),
Kenya (DHS 2003), Lesotho (DHS 2004), Nigeria (DHS 2003), Zambia (DHS 2001) and Zimbabwe (DHS 2005). Second time period: Cameroon (DHS
2004), Comoros (DHS 1996), Congo (DHS 2005), Cote d’Ivoire (DHS 1998), Ghana (DHS 2008), Kenya (DHS 2008), Lesotho (DHS 2009), Nigeria (DHS
2008), Senegal (DHS 2005), Zambia (DHS 2007) and Zimbabwe (DHS 2010). Third time period: Cameroon (DHS 2011), Comoros (DHS 2012), Congo
(DHS 2011), Cote d’Ivoire (DHS 2011), Ghana (DHS 2014), Kenya (DHS 2014), Lesotho (DHS 2014), Nigeria (DHS 2013), Senegal (DHS 2010), Zambia
(DHS 2013) and Zimbabwe (DHS 2015).
Gaps in the prevalence of obesity were assessed using a sin-
gle summary measure of absolute difference in the prevalence
of obesity (in percentage points) between the highest and low-
est extremes within each socioeconomic equity indicator.14,20
Median prevalence of obesity across the 11 SSA countries was
computed across three time periods (1994–2004, 2005–2009
and 2010–2015) to show obesity trends from 1994 to 2015. We
report inequalities for obesity and trends in the national preva-
lence of obesity across these time periods (including the latest
available datasets) across the 11 SSA countries. All equiplots (to
display socioeconomic inequalities in obesity) and graphs were
created using Microsoft Excel (Microsoft Corp., Redmond, WA,
USA).
Results
Trends in obesity across 11 SSA countries, 1994–2015
During 1994–2015, every country included in the analysis (ex-
cept for Senegal) saw an overall increase in the age- and gender-
specific prevalence of obesity over time, with prevalence across
countries increasing at different rates (Figure 1). The lowest na-
tional prevalence values recorded at a single point in time were
in Cote D’Ivoire (3.1% in 1994) and Zambia (3.1% in 2001), while
the highestwas in Lesotho (20% in 2014). Themost rapid increase
within two time periods occurred in Ghana (2008–2014), where
the prevalence of obesity increased from 9.2 to 15.4% (Table 1).
In Comoros, there was an increase from 4.2 to 12.0%, although
this occurred over 16 y (1996–2012). In Senegal, the only country
in our analysis where the prevalence of obesity appeared to be
reducing, prevalence decreased from 7.3 to 6.0% during 2005–
2010. Nigeria saw only a marginal increase between 2003 and
2008 (from 5.9 to 6.1%), although the later data showed a more
rapid increase.
Inequalities in obesity in the 11 SSA countries
Table 1 presents the prevalence of obesity across time in the 11
SSA countries by various equity dimensions (wealth quintile, edu-
cational attainment, place of residence). Percentage gaps (per-
centage points) between the highest and lowest values within
each equity dimension are shown.
Inequality by wealth quintile
During 1994–2015, the highest prevalence within the wealth
quintile category occurred in the fifth (wealthiest) quintile in
Lesotho in 2009, where the rate was 29.9%; the highest rate
based on the latest datawas in the fifth quintile in Ghana in 2014,
where the prevalence was 29.0%. In all 11 SSA countries anal-
ysed, the prevalence of obesity increased with wealth, except in
Comoros. In Comoros, the highest prevalence in 2012 was in the
third quintile (14.6%) and the lowest was in the second quintile
(9.5%). Inmost countries, the percentage difference between the
first and second quintiles was frequently small (<5%) but the dif-
ference between the third and fourth or fifth quintiles was larger
(Figure 2).
Inequalities by educational attainment
Obesity generally increased with higher levels of education in
many countries, however, the gaps between the least and most
educated were minimal compared with those associated with
wealth differences. In 2012 in Comoros, the prevalence of obesity
decreased as education levels increased (Figure 2 and Table 1).
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Figure 2. Inequalities in the prevalence of obesity among women aged 15–49 y in 11 sub-Saharan African countries, 2010–2015. Cameroon (DHS
2011), Comoros (DHS 2012), Congo (DHS 2011), Cote d’Ivoire (DHS 2011), Ghana (DHS 2014), Kenya (DHS 2014), Lesotho (DHS 2014), Nigeria (DHS
2013), Senegal (DHS 2010), Zambia (DHS 2013) and Zimbabwe (DHS 2015).
with increasing education were Lesotho and Zimbabwe. In
Lesotho in 2014, the highest prevalence of obesity was in E3
(20.9%) followed by E1 (19.1%) then E2 (18.6%). In Zimbabwe
in 2015, the highest prevalence was in E3 (14.3%) followed by E1
(9.2%) then E2 (8.0%).
Inequalities by place of residence (urban vs rural)
All countries at every point in time saw higher rates of obesity in
urban compared with rural dwellers although the gaps between
the two varied across countries and time. The widest gap was in
Zimbabwe in 2015, where the rural prevalence was 7.9% com-
pared with an urban prevalence of 20.2% (Table 1). The second
widest gap was in Ghana in 2014, where the rural prevalence was
8.7% compared with an urban prevalence of 20.09%. The small-
est gap was in Lesotho in 2004, where the rural prevalence was
15.6% compared with an urban prevalence of 19.1%.
Discussion
Overall, our results show an increasing trend of obesity during
1994–2015 across the SSA countries analysed (with the notable
exception of Senegal). This increasing trend in obesity was un-
equal across wealth quintiles, place of residence and educational
measures of inequality, as those in the wealthiest quintile, the
most educated and women resident in urban centres in most
countries had a higher prevalence of obesity. Our findings un-
derscore the WHO’s declaration of overweight and obesity as
a worldwide epidemic of equal concern to populations in the
global North and South.1 Interestingly, earlier community-based
surveillance and nationally representative time-trend analysis
data up until the early 1990s suggest that obesity was not a sig-
nificant health concern or was even non-existent in sub-Saharan
Africa.25,26
The increase in obesity in sub-Saharan Africa has been linked
to several factors including the impact of the nutrition tran-
sition and its consequences, occasioned by rapid economic
growth and urbanisation in many SSA countries since the early
1990s.27,28 Economic growth in Africa has resulted in increased
access to technology with a resultant reduction in energy expen-
diture in the more labour-intensive activities like farming, as well
as in the less energy-intensive sectors such as services andmanu-
facturing.29 Furthermore, changes in transportation and reduced
time and space for exercise due to urbanisation have also led to
reduced physical activity. The combination of these factors (an
imbalance in energy intake through diet and energy expenditure)
is believed to be driving the increasing trend in obesity over the
last 3 decades in sub-Saharan Africa.29 Several health systems on
the continent currently struggle to deal with threats from infec-
tious diseases, maternal-child health issues, undernutrition and
its complications. If urgent and sustained actions are not taken to
address the rising curve of obesity on the continent then health
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burden of non-communicable diseases (NCDs) associated with
obesity.
Lesotho, a landlocked south African country, consistently had
the highest prevalence of obesity during the three time peri-
ods considered. This trend is consistent with previous systematic
reviews that found that countries in southern Africa, in compari-
son with their counterparts in other parts of sub-Saharan Africa,
tend to have a higher prevalence of obesity, especially among
women.30,31 By contrast, Senegal (in western Africa) had the low-
est overall prevalence of obesity based on the latest available
data. Furthermore, the differences in prevalence were narrow
acrosswealth categories comparedwith Lesotho,which hadwide
and increasing gaps in obesity between the poorest and wealthi-
est subpopulations. Our finding of decreasing prevalence of obe-
sity in Senegal is supported by data from two studies conducted in
2009 and 2017, which found no statistically significant increases
in obesity rates during the 9 y under study.32,33 The difference
between Lesotho (southern Africa) and Senegal (western Africa)
could be due to different genetic factors that determine obesity,
environmental and socioeconomic influences and differences in
cultural perceptions of body size, as obesity may be viewed dif-
ferently in these two settings. Our findings suggest that different
SSA countries may be at different stages of nutritional and epi-
demiological transitions.34
Across the intra-country equity dimensions explored in this
analysis, place of residence and wealth were consistently asso-
ciated with differences in the prevalence of obesity. Obesity was
consistently higher in the urban and wealthier subpopulations.
These findings agree with previous studies that have shown that
urbanisation in sub-Saharan Africa has been accompanied by
an upward trend in obesity rates among wealthy and urban
dwellers.35,36 Increased globalisation over the last 3 decades
has led to the popularisation of highly processed, energy-dense
take-away foods and sugar-sweetened beverages across the
continent, especially in urban settings. These foods, which are
relatively cheap and easy to access in the global North, are
disproportionately more expensive in sub-Saharan Africa and,
consequently, are more likely to be accessed by the wealthy.37
Furthermore, urban areas have adopted more highly processed
foods due to a greater availability of non-traditional foods and
the increased attraction for western products, the attainment
of which may be seen as a status symbol.35 This is also compli-
cated by cultural beliefs in Africa that a bigger body is admirable
and a sign of wealth.38,39 These explanations are important
for understanding the higher obesity rates among people in
higher income brackets and urban dwellers in our analysis. The
fact that increasing levels of education did not consistently
show decreasing trends in obesity is an interesting finding that
needs to be explored further. One would ordinarily expect more
educated subgroups to be less obese based on their knowledge
of the adverse effects of increasing adiposity.
We also found that in Comoros, obesity did not increase con-
sistently with increasing wealth or education. Indeed, for the lat-
est time period, the most educated had the lowest prevalence
of obesity, while the least educated had the highest prevalence
of obesity. Furthermore, those in the third wealth quintile (mid-
dle class) had the highest prevalence of obesity compared with
those in the fourth and fifth (high income) wealth quintiles. The
trend in Comorosmirrors the trend inmost high-income countries
such as Australia, where the risk of obesity is more than doubled
among the poorest and least educated subpopulations.40 We do
not have an immediate explanation for this apparent trend in
Comoros, which is in the same United Nations income group as
many of the other countries included in this study, although it had
the smallest population size of them. The trend witnessed for Co-
moros suggests that itmay be at a later stage of the epidemiolog-
ical and nutrition transition and might already be reflecting the
reality in high-income countries, where obesity trends are higher
among socioeconomically disadvantaged subpopulations.40 The
trend in Comoros is likely to be the norm in coming decades in
many SSA countries as globalisationmay leadwealthier people to
prefer western standards of body weight. This projected reversal
of the current trend implies that lower socioeconomic groups al-
ready disproportionately represented by the burden of infectious
diseases in SSA countries will experience an even greater burden
of obesity-related complications.
Obesity presents an emerging threat to health equity as an
individual’s choices on what to eat, how much of it to eat and
howmuch energy they can expend depends, to a large extent, on
their socioeconomic circumstances. Thus, the approach to man-
agement of obesity in sub-Saharan Africa must be robust and re-
sponsive to the ongoing realities of socioeconomic inequalities in
obesity trends and anticipated trends in the coming years. Gov-
ernments should respond to the specific needs of local popu-
lations, contextualising global obesity prevention frameworks to
reflect their country-level realities. Strategies that can be imple-
mented include subsidisation of healthy foods (e.g. fruit and veg-
etables), adopting sugar taxes at country level and strong public
health regulations on the numbers, availability and distribution of
high-calorie fast food restaurants. These strategies should con-
sider cultural and socioeconomic factors as well as geographical
differences that can impact policy successes. The evidence on the
policy approaches of SSA countries in general do not appear to
indicate much success in innovatively adapting global NCD- and
obesity-related frameworks.
Limitations
There are some limitations to our analysis that are worth con-
sidering. First, the end point of the latest time period was 2015,
and emerging and recent data may show trends that vary from
those reported. Nevertheless, our study contributes to the evi-
dence base on obesity and health equities and helps to high-
light a specific stagewithin the demographic and nutritional tran-
sition, where people from lower socioeconomic classes are less
overweight and obese, hence the need to act urgently to prevent
the possible reversal of this trend. Additionally, our study, which
is based on a very specific demographic group (women aged
15–49 y), only covers a part of the overall situation, and equity
dimensions of obesity for men or females younger or older than
those included here may be different. Lastly, our data source,
the WHO HEAT database, which provided a reanalysis of the DHS
dataset for the chosen SSA countries, did not report on the sub-
category of overweight (i.e. BMI= 25–29.9 kg/m2), but only pro-
vided data for obesity (BMI≥30 kg/m2). Tracking the trends in
overweight, in addition to the data on obesity presented here,
would be evenmore revealing on how the rise in obesity should be
approached SSA.
Our study nonetheless is useful as it helps to highlight











(females of reproductive age), and also highlights the possible
negative challenge of a double burden within countries if the
poorest women (who often already suffer higher rates of in-
fectious diseases) have both greater obesity and NCDs. Future
multi-country comparisons to understand the underlying social
and behavioural patterns that determine a higher burden of obe-
sity among particular subgroups (e.g. the richer, most educated
and urban dwellers) should be conducted. Such research could
utilise mixed (qualitative and quantitative) methodologies and
would be important for understanding the contextual social and
behavioural patterns that drive obesity trends among women of
reproductive age across SSA.
Conclusion
There has been a general trend of increasing obesity among
women of reproductive age in the 11 SSA countries studied. Our
equity analyses suggest great variability in the prevalence of obe-
sity by wealth and area of residence (i.e. urban vs rural) in the
countries under study. Specifically, urban populations and those
in the wealthiest quintile consistently maintained a higher preva-
lence than rural populations and those in the poorest quintile
overall. Our findings provide evidence to guide policies and public
health interventions, which can be focused on subpopulations of
women of reproductive age with the highest burden of obesity,
in this case the wealthiest and those in urban settings. A window
of opportunity is presented to governments to act structurally
and at the policy level to reduce obesity generally and prevent
a greater burden on disadvantaged subpopulation groups.
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